This study describes how criterion-referenced feedback was produced from English language, mathematics and natural sciences monitoring assessments. The assessments were designed for grades 8 to 11 to give an overall indication of curri culum-standards attained in a given subject over the course of a year (N=1113) 
Context
There is a growing realisation worldwide of the importance of learner content-focused feedback as opposed to only providing norm-referenced feedback (Bennett, Tognolini & Pickering, 2012) . Norm-referenced feedback is based on numbers, means achieved as well as a comparison of a learner or groups of learners to others in the cohort(s). But with standards-referenced feedback, also known as criterion-referenced feedback, the spotlight is on informing learners about what they know and how they can increase their knowledge and skills (Bennet et al., 2012 , Long, Dunne & Mokoena, 2014 . Standards-referenced feedback is crucial for meeting curriculum requirements as the criteria are based on learning standards set in curriculum documents (Great Schools Partnership, 2014) . The alignment of assessments to curriculum-standards is linked to this type of feedback. Therefore, assessments would be designed to provide diagnostic information and feedback Systemic and standardised tests are generally not utilised for diagnostic purposes, though such applications could contribute to an impact on the system they evaluate (Khosa, 2013) . The main goal of most systemic testing systems is to serve as indicators of performance levels, mainly for norm-referenced comparison and for quality assurance in education (Jiao et al., 2011; Osman et al., 2008) . Designing criterion-referenced tests can be time-and resource-intensive but has advantages that benefit those being tested and the systems in the long-term (Stone, Beltyukova & Fox, 2008) . Such advantages include monitoring a system but also improving its functioning by identifying attained curriculum standards and pinpointing the next achievable levels. This approach taps into the notion of competency as moving along a continuum (Griffin, Gillis & Calvitto, 2007) . Criterion-referenced results give feedback in terms of what skills and knowledge a person has gained, whereas norm-referenced feedback focuses on comparing a person to others in terms of achievement. The study described in this article has utilised criterion-referenced and norm-referenced feedback approaches, using the monitoring assessments to provide learners, teachers, parents, principals and funders with criterion-referenced and norm-referenced feedback. Norm-referenced feedback gave schools learner-level insight into where their school's achievement was located in relation to other schools. Criterion-referenced feedback gave insights into school-level proficiency levels and curriculum standards achieved by learners, in addition to offering subsequent target levels for teachers. During interactive workshops, teachers and subject specialists discussed ways in which the results could be used in developing/initiating interventions and thus enhancing classroom practice.
Learner-level feedback as an ethical application of large scale assessment
Large-scale assessments, such as standardised testing and systemic evaluations, are time consuming and expensive (Khosa, 2013; Popham, 1987) . Time is taken from teaching and learning while results are generally used to broadly inform policy and not necessarily to give feedback to learners, teachers and parents. Providing learner-level feedback by using methods such as the Rasch Item Mapping method, is one way of assessing in a more ethical manner as participants can benefit more directly by receiving feedback which is explicit and useful due to its content-based nature (Long et al., 2014) . By providing criterion-referenced feedback, teachers can also benefit from the assessments as they become aware of specifically attained curriculum standards and how to structure their teaching to target standards which have not been fully achieved. Giving criterion-referenced feedback could also contribute to learner motivation (Boone, Staver & Yale, 2014) . If learners realise that the testing does not influence their academic performance, they could be less motivated to write such assessments. In
The use of the Rasch model to set standards and identify proficiency levels has been demonstrated by several studies (Boone et al., 2014; Grosse & Wright, 1986; Long et al., 2014; Shen, 2001; Stone, 2000) . In fact, aligning item banks to curricula with equal intervals for every item was one of the main achievements of Benjamin Wright (Ingebo, 1987) . Over the course of the last 30 years, much research on the use of RMT has been conducted in the United States, Great Britain, European countries and Southern Africa (Bond & Fox, 2015; Boone et al., 2014; Wright & Grosse, 1993; Stelmack et al., 2004; Wissing, 2013) . Some of the recent literature on the use of RMT for setting standards and proficiency levels are discussed next. Holster and Lake (2015) showed how items could be scaled with the use of the Wright map for diagnostic vocabulary tests and these results can be used to identify learners needing remedial intervention. Their study also demonstrated how identifying competency levels with the Rasch model are applicable for classroom use, curriculum planning and the refinement of vocabulary tests for placement purposes (Holster & Lake, 2015) . In addition, Jiao et al. (2011) used the Mixed Rasch Model (multi-dimensional) to classify student performance in a simulation into proficiency levels by analysing item response patterns and the achievement represented on the latent trait by achievement. This resulted in high student classification accuracy and had the added advantage of assisting with the classification of borderline case or minimally competent students. This accurate classification was achieved by fitting the data to the Rasch model and using the intersecting points between adjacent distributions to distinguish varying proficiency levels. Similar studies, such as that of Jiao et al. (2011) , are needed as the findings can be strengthened by using real data as opposed to simulated data. The study presented in this article is based on empirical data and addresses the limitation of using only simulated data to illustrate the usefulness of certain approaches.
Studies utilising the Rasch model to create competency bands are based on the theory that the item difficulty and person ability alignment reflects the complexity of the content and levels of proficiency in the content areas (Shen, 2001 ). Shen's study (2001) on medical licensing data compared the Angoff method, the Hofstee and the Rasch Item Map method. This study found that the Angoff method identified test subjects with expertise, whereas the Rasch Item Map method was more likely to identify those with fundamental knowledge. The Rasch and Hostee methods gave equivalent results. In the case of Shen's study, using the Rasch Item Map method made more sense, as fundamental knowledge was required to practise medicine and was more significant than specialist knowledge for those entering the field of medicine. The Rasch method also provided more criterion-referenced results whereas the other methods were more likely to yield norm-referenced results. The Rasch Item Map method was also more time efficient, as reviewing maps versus reviewing individual items takes less time. Other methods may also lack content explanations of what a standard means, a crucial aspect of reporting learner and student performance levels (Shen, 2001) . Other studies of a similar nature have been conducted with equivalent results, showing the potential advantages of using the Rasch Item Map method over that of traditional methods (Wang, 2003) . Stone et al. (2008) demonstrated how the multifaceted Rasch model could be used to firstly identify minimal competence and then incorporate it into the model of standard setting, especially for criterion-referenced standards when assessments are scored with rubrics. They note that the rating scale used, the unique context of their study and their sample size all influenced the outcome, suggesting that more studies of this nature are required to evaluate the applicability of modelling minimal competence in other settings. Herrmann-Abell and DeBoer (2015) used RMT to map science items onto curriculum materials to compare, with precision, how ideas are taught and how learner understanding of these ideas progress. By aligning items to curriculum standards and progression of understanding, they were able to identify areas for improving teaching and learning in the subject areas. It should be noted that Rasch methods could be combined with other methods, as Bennett et al. (2012) did; the multi-stage Angoff procedure was used in conjunction with the Rasch theory to establish performance standards in curriculum-based exams.
The research and findings discussed in this article contribute to the body of knowledge by demonstrating how monitoring assessments can also be used for standards-referenced feedback. This article explains how to establish and define progression levels, how to structure feedback and why this is advantageous to learners and other stakeholders. The purpose of the study described here was to find ways to give teachers and learners useful feedback, more than just comparative information derived from external monitoring assessments. The aims included locating each learner on the subject area developmental continuum, defining what has been gained at each level as well as making explicit the subsequent level of development and curriculum-standard required.
Methods

The study
Seven independent high schools form part of an association that strives to give disadvantaged learners the opportunity to grow academically and socially. These seven schools have longer school days, smaller classes and Saturday classes to offer learners additional support. The schools have outside funding to maintain their intervention model of schooling. In order to monitor the progress of learners across schools, set an accountability system in place and to give feedback into the development of the schools academically, an educational research agency was approached to design and develop monitoring assessments. The findings discussed in this article are a component of that monitoring process.
Study group
One thousand one hundred and thirteen learners participated in the assessment study and the cohort for each grade differed in size (see table 1 ). There were 250 grade 8 learners, 251 grade 9 learners, 319 grade 10 learners and 293 grade 11 learners. More girls (77%) than boys (23%) participated in the study due to a girls-only school being included in the sample, in addition to the other schools having more female than male learners (a 60% girl: 40% boy composition). The sample sizes, overall and per grade, were judged to provide adequate power, based on the fact that the whole group participated, with the independent schools being considered a population on their own due to their unique intervention model of schooling. 
Assessment instruments
The curriculum standards for school subjects are contained in the National Curriculum and Assessment Policy Statement grades R-12, also known as CAPS (Department of Basic Education, 2011 , 2012 . The CAPS documents aim to set "minimum standards of knowledge and skills to be achieved at each grade" and this includes high, achievable curriculum standards (Department of Basic Education, 2016: 1). The documents also endeavour to show progression in content and context of each subject with development from the basic to the more complex skills and knowledge. In line with the curriculum standards as set by CAPS, subject specialists designed the assessment instruments for English language, mathematics and natural sciences for grades 8 to 11. The assessments were designed to cover the national curriculum topics that would be taught within a school year. The results provided an indication of knowledge and skills gained for a subject within a year and per curriculum area. Multiplechoice items (approximately 60% of a test) and constructed-response items were included in all the assessments. The average scores per school, per class and per learner were fed back into the system via school reports, workshops and data sets containing learner achievement. To give criterion-referenced feedback, a more qualitative approach was also sought to communicate the results, which led to the creation of content descriptive reports discussed in this article.
To determine the overall functioning of the monitoring assessments, the Rasch partial credit model was applied. Rasch Measurement Theory (RMT) holds up the ideal of measurement and aims to compare real item and person responses to this ideal. Where reality diverges from the ideal is where there is an indication for potential improvement (Herrmann-Abell & DeBoer, 2015; Linacre, 2011) . The Winsteps 3.75.0 programme provides in-fit and outfit mean-square statistics (MNSQ) which reveal where items and persons fit and where there is misfit (Linacre, 2012) . All statistics are reported in terms of log odds units and have a range of -5.00 to +5.00 with a mean set at 0.00 and a standard deviation of 1.00 (Bond & Fox, 2015; Boone et al., 2014) . Table 2 shows the ranges for the Rasch item fit statistics for the three school subjects and for all four grades. Rasch mean square statistics have been found to remain relatively stable for polytomous item type data and such statistics are relatively independent of sample size (Smith et al., 2008) . In-fit and outfit mean square statistics (MNSQ) should have an expected value of 1.0 and values which are above 2.0 are considered potentially problematic and noisy, while values above 3.0 degrade the measurement (three standard deviations above the mean). The mean ranges per subject were well within acceptable limits for the in-fit and outfit MNSQ statistics, with ranges between 0.98 and 1.01 across the three subjects. Maximum values of MNSQ values show that the mathematics grade 8 and grade 9 tests have outlying items with values above 2.00. The standard deviations are small and within expected limits. The standard error of the item mean lies well within the expected range of ± 0.33 logits, ranging from 0.11 to 0.20. The person separation index ranges were above 2.00, with the exception of one science test, which may require more items to separate low and high performers. For all other instruments, the values above 2.00 indicate that there was an appropriate spread of item difficulties. The item separation index ranges were above 3.00, demonstrating that there were enough learners answering the items to confirm the item difficulty hierarchy (Fisher, 2007; Linacre, 2011) . Item reliability was also high, with most tests having reliabilities of .98. Overall, the assessment instruments functioned well and were deemed appropriate. It is also important to note that the assessments contained anchor items and cohorts were measured from 2012-2014 providing three points of measurement. The use of anchor items means that extrapolations across cohorts, with regard to progression, could be made. The instruments were designed to gauge curriculum knowledge as specified in the CAPS documents in a given academic year for a subject. As per good assessment design, a balance of items was designed for each topic area with easier and more difficult items for each topic. However, some topic areas consisted of items that are more difficult whereas other topics may have consisted of easier items. This is not only because of the nature of the topic but also considers that a balanced assessment includes easy, medium difficulty and difficult items. As the assessment information is expansive, the grade 9 assessments are used for illustrative purposes and are shown in table 3. 
Grand total 87 Procedure
The assessments were administered in November 2014, using standardised procedures and examination conditions. The educational research centre trained assessment administrators who implemented the testing process. Informed consent was obtained from parents for learners in all grades and in addition, assent was obtained from learners older than 16 years. After administration of the assessments, specifically recruited and trained teachers conducted the scoring and moderation. Thereafter, the assessments were captured on item level and data cleaning, processing and analysis was conducted. The competency bands were set using procedures described in the next sections and thereafter subject specialists crafted the descriptions. Once descriptions were available, a report structure was created and reports generated using mail merge. The reports and data files were then sent to the schools to utilise.
Data analysis Proficiency levels
The assessments used in this study included items based on a variety of rating scales, from dichotomous items, which had only right or wrong answers to items of five scores, with each increasing score denoting higher ability. Considering this, the Rasch partial credit model was used to analyse the results so that each item could be treated as an individual rating scale. Rasch-Thurstone thresholds set the 50% probability level (Linacre, 1998) . These thresholds identify rating scaling positions on the latent variable at the precise point where observing each category is at the 50% probability level (Linacre, 2003 (Linacre, , 2009 ). This dichotomises rating scales of items, so that that an item with, for example three scores (0, 1, 2), are dichotomised at the 0 and 1 as well as the 1 and 2 intersections (Linacre, 2003 (Linacre, , 2009 ). This process simplifies the analysis and gives more precise locations as movement from one category to the next is compared per pair of ratings per item. Based on the 50% probability levels, the medians were calculated and used to create the number of levels that were decided upon a priori. For example, if five levels were hypothesised to exist in the assessment, the 50% probability levels were divided into five sections after sorting ascendingly and the median of each grouping was calculated which gave the logit points at which to group the person measures, from lower levels of proficiency to higher levels. Thereafter item maps, with the bands indicated, were generated and subject specialists were able to utilise the maps and align them with items to create descriptions per band or level. Figure 1 illustrates the Rasch Item Map method applied to the English language grade 8 results. Subject specialists agreed on three proficiency levels and cut-scores were set using the Rasch-Thurstone thresholds. 
Descriptions of different levels
Subject specialists for each subject were required to define the content areas of each band as indicated on the item maps after determining the points at which to cut the scores (see figure 1 as example). While it was decided beforehand to set five proficiency levels, examining the item maps showed that this was neither practical nor suitable for each subject. For English language specifically, the specialists determined that there were three proficiency levels when classifying the types of items and abilities associated with the items. Based on their recommendations, the levels were recalculated and item maps regenerated. The subject specialist re-examined the items and content in each level and after reviewing the items in each band, a description was generated per level. Other specialists reviewed and discussed the descriptions and once consensus was reached among the subject specialists, the descriptions were accepted and used for feedback. Table 4 shows the total number of levels per subject as well as examples of descriptions. Note that sections of the descriptions are shown as an example to illustrate the method used. The learner combines and interprets information from various parts of longer texts using his/her recalled factual knowledge that completes and contextualises meaning within a familiar context.
Mathematics
Five levels:
• Elementary
• Intermediate
• Adequate
• Proficient
• Advanced
Taken from the grade 9 proficient description*:
Learners are able to write numbers in scientific notation and work with large numbers. A learner at this level can reason about decimal numbers and about rational and irrational numbers. The learner can use the operations on fractions in a context and work with the simple and compound interest formulae.
Natural science
Four levels:
• Advanced
Taken from the grade 10 adequate description*:
Learners at the adequate level are able to describe the mole as the SI unit for amount of substance. They can do basic stoichiometry calculations. They have some knowledge of ionisation energy. The learners are able to draw Lewis Dot Diagrams of elements. These learners can plot a heating curve for water.
*A section of the description for illustration purposes, descriptions per level were more extensive than illustrated here.
Report design
This project served as an external monitoring system but in addition, results were also used to improve the teaching and learning within the schools. Teachers and principals attended interactive workshops in which the results were discussed. To give learners criterionreferenced feedback, a learner report format was devised in which the proficiency level with its description was shown as well as the subsequent level for which the learner should aim. Each learner received the criterion-referenced report to share with his/her parents. Teachers were provided with the learner reports, school reports as well as data sets containing the performance and proficiency levels of each learner per subject and per curriculum area. These results were used by schools to facilitate their intervention plan and to inform extra classes and Saturday classes so that learners could be assisted in content areas where developing proficiency was required. Table 5 below shows an excerpt from a learner report for grade 8 science. The table in the report first shows the level, in this case adequate and then offers a description of the curriculum-standard attained in the proficiency band. In the last column, the subsequent areas to attain are shown. 
Results and discussion
Proficiency levels across different cohorts Figure 2 displays the three English language proficiency levels that could have been attained per grade based on the results. In grade 8, 41% of the learners were at the foundational level, 43% at the intermediate level and 16% had reached the advanced level. Considering the disadvantaged background of the learners and that they had only been attending school for a year, these results were to be expected. However, with each advancing year, fewer learners should fall in the foundational category with more learners moving to either the intermediate or advanced level. By grade 11, 36% of the learners could be classified as advanced, an improvement on the 16% at grade 8 level. Even though these are different cohorts, the selection criteria means that homogenous samples are selected yearly and some indication of improvement can be glimpsed from these results. The results indicate that English language proficiency increases with each advancing grade, possibly due to the increased exposure to English and the intervention model followed by the schools. Furthermore, as anchor items are included it is possible to make extrapolations across cohorts. Grade 9
Grade 10 Grade 11
Figure 2: English language proficiency -percentage of learners in levels per grade
In figure 3 , the results for the mathematics levels are presented. The results across the different grades remained mostly stable for grade 8, 9 and 10 with the majority of learners falling into the adequate level. In grade 11, a movement towards the higher levels can be seen and more learners, 45% in total, are at the proficient level. It may take more years for the intervention school model to improve the mathematics ability of learners. Improved English language proficiency may also assist in improving performance in mathematics and science by improving the ability to read, comprehend and problem solve. Teachers (N = 25) were asked how useful they found the reports to be. Eight per cent commented that they were somewhat useful, 56% reported that they were very useful and 36% verified that they were entirely useful. Comments sent by two of the schools are quoted below for illustration purposes.
School 1:
I love these, and will make sure that we communicate to teachers how to train parents how to read them. We are actively looking at how teachers can get a more accurate picture of every student for intervention.
School 2:
Thank you for these comprehensive reports. They will be very helpful in driving our teaching.
Figure 5 below illustrates the processes followed to design the learner feedback reports. The first step was to determine the cut-scores using the Rasch-Thurstone thresholds to calculate where the bands are located. Next, the subject specialists examined the items in each band and determined the skills and knowledge represented by each level. Subject specialists also influenced the setting of cut-scores when they found that the assessment bands were too broad or did not accurately reflect the proficiency levels. In such cases, subject specialist feedback facilitated recalculation of the bands. In the last stage, other subject specialists examined the descriptions and items and discussions assisted in reaching consensus on the descriptions, which resulted in the report format. The use of Rasch competency bands... 
Implications for practice
The reporting of learner results should be moving past the "numbers only" era (de Vos & Belluigi, 2011; Green, 2002; Ottevanger, van den Akker & de Feiter; 2007; Popham, 1978) . Increasingly there is a realisation that criterion-referenced results, based on curriculumstandards, are more aligned to the goals of educational assessment, which aims at mapping progression and outlining the subsequent developmental path. In addition, the equal interval measures provided by RMT also provide the opportunity to compare growth and development in subject areas (Ingebo, 1989) .
This study has demonstrated the combination of using Rasch-Thurstone thresholds to set cut-scores for the proficiency levels and the value of subject specialists examining the items in the bands to create descriptions of the curriculum-standards represented by each band. The fact that not all subjects lend themselves to the same number of proficiency levels points to the fact that the quantitative numbers, the Rasch logits and the qualitative interpretations, by subject specialists, need to interact to inform the most appropriate definitions and explanations of what proficiency in a subject area means. Giving learners criterion-referenced feedback removes the focus from only aiming to attain a symbol and refocuses it on becoming more proficient in a learning area. This type of feedback is valuable in assisting teachers focus on specific subject areas in the curriculum, particularly where there are gaps in understanding so that learners can move more smoothly along the continuum of developing proficiency in a subject area. When teachers refocus their teaching, they are also likely to align their classroom assessments to the changes.
There are of course, limitations of implementation. Not all assessments have been designed to give criterion-referenced feedback. The process of setting cut-scores, creating descriptions for proficiency levels and validating the process requires expertise and resources to which teachers may not always have access. It should also be noted that in contexts where there are a greater number of learners in a class, it might also be more challenging to give each child such detailed feedback. Where external assessments such as systemic and standardised tests are concerned, the focus may be on norm-referenced results for comparative purposes. This article suggests that even when benchmarking and comparing learners, schools or systems is the aim of the assessment, criterion-referenced reporting should be included as it can positively influence the learners and teachers and is specifically linked to curriculumstandards attainment. Large-scale assessments and systemic testing can be costly to implement and time-consuming for learners while disrupting teaching and school functioning. As a matter of social responsibility, the findings from such studies and assessments should be used to directly benefit the learners and criterion-referenced reporting is one way this can be accomplished.
While there are still challenges for reporting criterion-referenced results, the findings in this article suggests that progressively more emphasis should be placed on this type of feedback and less on norm-referenced feedback. The Rasch theory can effectively be used to set cutscores to create proficiency bands and subject specialists should provide descriptions of each level and curriculum-standards represented in levels. The Rasch Item Map method can be used to align assessments and curriculum-standards by linking content to results. This results in diagnostic type feedback, which can be used by learners, parents and teachers to enhance teaching and learning.
